Production of 5'-nucleotides by Serratia marcescens and Enterobacter liquefaciens correlates with deoxyribonuclease production, indicating the close relationship between these two organisms. To determine further relationships, susceptibilities of 279 strains of the tribe Klebsielleae were determined by the high-potency disc method, agar-dilution method, or both, by using 14 antibiotics. Ninety-seven per cent of S. marcescens (201 of 207 strains) and 100%G of E. liquefaciens (17 strains) had minimum inhibitory concentration (MIC) of 100 ,g/ml or greater with colistin and polymyxin B. With these two antibiotics, 93%/c of other Enterobacter species (28 strains) had MIC values of less than 1.6 jig/ml, and 100c% of Klebsiella (27 strains) had MIC values less than 1.6 ug/ml. Consistent patterns were not noted with the other antibiotics tested, but the results with colistin and polymyxin B provide additional evidence of the close relationship of S. marcescens and E. liquefaciens.
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In the clinical laboratory, nonpigmented strains of Serratia marcescens are more common than pigmented ones, but many laboratories either do not identify or are unable to identify nonpigmented strains correctly (19) . Deoxyribonuclease production has been used to identify Serratia (2), but strains of Enterobacter liquefaciens as well as certain other gram-negative rods also produce this extracellular enzyme (9) .
Durand and Blazevic (3) utilized thin-layer chromatography to detect a specific nucleoside phosphotransferase in Serratia and E. liquefaciens, and the production of 5'-nucleotide correlated with deoxyribonuclease production. On the basis of deoxyribonuclease, biochemical, and phosphotransferase activity, they proposed E. liquefaciens to be taxonomically similar to Serratia.
In 1968, Ramirez (12) proposed the use of cephalothin and colistin to differentiate Klebsiella-Enterobacter-Serratia. He found that most Klebsiella were susceptible to cephalothin, and all were sensitive to colistin. Enterobacter and Serratia were resistant to cephalothin; Enterobacter sp. were sensitive to colistin whereas Serratia sp.
were resistant.
Edmondson and Sanford (4) stated that colistimethate resistance is constant enough to be useful in identification of Serratia. Von Gravenitz (18) stated that Serratia had no uniform susceptibility pattern but did suggest that certain features of Serratia sensitivity could be of help in the bacteriological diagnosis and clinical treatment of Serratia. More recent publications (11, 13, 19, 20) also suggested the use of antibiotic susceptibility patterns as a possible aid in classification of members of the Klebsiella-Enterobacter-Serratia groups. However, of these papers only the work of Poupard et al. (11) Organisms were identified as Serratia if they liquified gelatin within 2 days and failed to ferment arabinose, raffinose, and rhamnose (5). Of 47 isolates positively identified as Serratia, all were indole-negative, grew on Simmon's citrate agar, were lactose-negative, produced an acid reaction throughout TSI slants with little or no gas, produced deoxyribonuclease, were cytochrome oxidase-negative, and lysine decarboxylase-positive. Only one strain was nonmotile; two strains produced arginine dihydrolase. None of the 47 isolates was pigmented on Trypticase soy agar. The 5'-nucleotide was produced by all 47 strains.
The three strains ofSerratia obtained from NIH produced the 5'-nucleotide. Two of the three strains were pigmented and strongly deoxyribonuclease-positive, and the third was nonpigmented and weakly positive for deoxyribonuclease production after 48 hr of incubation.
Four other organisms gave biochemical reactions similar to Serratia organisms except that two strains were lactose-positive, and all four strains fermented arabinose and raffinose. These four organisms would be classified as E. liquefaciens by Edwards and Ewing (5) . All four strains produced the 5'-nucleotide.
Strains were identified as Klebsiella if they produced acid in TSI slants, were indole-negative, citrate-positive, ornithine decarboxylase-negative, nonmotile, and deoxyribonuclease-negative. None of the nineteen strains studied produced the 5'-nucleotide.
Enterobacter species, other than E. liquefaciens, produced acid in TSI and were indole-negative and oxidase-negative. Differentiation into species was by the method of Ewing (7) . The 23 Enterobacter organisms (15 E. cloacae, 7 E. aerogenes, and 1 E. hafnia) tested failed to produce 5'-nucleotide.
Stock cultures collected before March 1970 had previously been identified biochemically and tested for the presence of the nucleoside phosphotransferase. Serratia and E. liquefaciens produced the 5'-nucleotide, whereas the Enterobacter sp. and the Klebsieila failed to produce the 5'-nucleotide (3).
The results of the tests for in vitro susceptibility by agar dilution of 279 strains of Klebsielleae to 13 antibiotics are summarized in Table 1 , and the results of the agar diffusion tests using 11 antibiotics are summarized in Table 2 . Gentamicin was the most active of the drugs tested, with approximately 99% of the four groups of organisms being inhibited at a concentration of 3.1 ,ug/ml.
The synthetic compound nalidixic acid was the most active against the four groups. Kanamycin was active against Serratia, E. liquefaciens, Enterobacter, and most Klebsiella; however, 29% of the Klebsiella were not inhibited at a copcentration of 100 Ag/ml. Chloramphenicol, streptomycin, and tetracycline all showed variation in ac- and Enterobacter sp., whereas carbenicillin inhibited most strains of these three groups at a concentration of 6.3 ,ug/ml. Ampicillin had little activity against any of the Serratia, Enterobacter sp., and Klebsiella, whereas a slightly greater activity was observed against the E. liqueJacieris. The polypeptide antibiotics, polymyxin B and colistin, were studied by the agar-dilution method only. These agents inhibited 93 %-c Enterobacter sp. at minimum inhibitory concentration (MIC) values less than 1.6 ,ug/ml, and 100l%, Klebsiella at less than 1.6 ug/ml. Ninety-seven per cent of the Serratia and all E. liquefaciens were not inhibited at a concentration of 100 ,ug/ml.
DISCUSSION
In this study the presence of a nucleoside phosphotransferase in Serratia (50 strains) and in E. liquefaciens (4 strains) was detected by the production of 5'-guanosine monophosphate by using thin-layer chromatography. These data correlate with those of Durand and Blazevic (3) and further indicate the possibility of a relationship of the production of extracellular deoxyribonuclease and nucleoside phosphotransferase. The addition of the deoxyribonuclease medium to the biochemical protocol for lactose fermenters and nonfermenters would be a rapid screening procedure for E. liqueJaciens, as well as Serratia. However, as indicated by the small numbers available for this study, E. liquefaciens is rarely isolated from clinical specimens. Whereas the use of the deoxyribonuclease medium would not differentiate these two groups of organisms as defined by Edwards and Ewing (5) , the data with colistin and polymyxin in addition to the production of deoxyribonuclease and 5'-nucleoside phosphotransferase further indicate that E. liquefaciens are more closely related to the Serratia group than to the Enterobacter group.
In examining the antibiograms of 279 strains of Klebsielleae, antibiotics were grouped according to their site of activity to look for similarities of these organisms as to their morphological and biochemical components.
Of the antibiotics studied which are known to alter the structure and function of the cell wall, data agreed with those previously reported (12, 13, 19, 20) (3) . These results and the reported characteristic resistance of Serratia to polymyxin (8) and to colistin and polymyxin B (10) further suggest the need for examination of the classification of E. liquefaciens. Examination of E. liquefaciens and Serratia for resistance factors or colicins might indicate why certain antibiograms are produced, and comparative base pairing and cell wall studies of these two groups might be of taxonomic value. The relationship of the location and interaction, if any, of the nucleoside phosphotransferase to observed reactions and comparative studies of deoxyribonuclease activity as to heat lability and antigenicity would also merit investigation. Although the latter procedures are beyond practical clinical application, these tools of microbial physiology might supply additional data for interpretation of the relationship of these two groups of organisms.
